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1. Executive Summary

The applicant submitted the original NDA 21-492 ELOXATIN seeking marketing approval
for the use of ELOXATIN in combination with 5-Fluoruracil and leucovorin (5-FU/LV) to treat
patients with metastatic colorectal cancer that has recurred or progressed following initial 5-

FU/LV plus irinotecan therapy.

A. Overall Recommendations

The clinical pharmacology and biopharmaceutics information submitted in the NDA is
acceptable from the perspective of the Office of Clinical Pharmacology and Biopharmaceutics.
The results of the renal study indicate that renal impairment progressively results in larger
increases the plasma exposure of total platinum derived from Eloxatin, compared to patients with



normal renal function. Renal impairment may have a deleterious effect on safety. The applicant
should incorporate the labeling changes indicated by FDA. '
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111. Summary of the Clinical Pharmacology Findings

Eloxatin is an organoplatin compound that cross-links cellular macromolecules such as proteins
and DNA to induce cell death via apoptosis. The pharmacokinetics of Eloxatin were originally
reviewed in NDA 21-063. The current submission addressed several shortcomings identified in
the first NDA. Using a validated assay, the applicant demonstrated that the pharmacokinetics of
platinum from Eloxatin at 85 mg/m’ are described by a three-compartment open mammallian
model with a terminal elimination half-life of 391 hours. Eloxatin is rapidly hydrolyzed in vivo
to yield a number of active and inactive platinum species. Cytchrome P-450 isozymes do not
metabolize Eloxatin, and the platinum is excreted predominantly via the renal route (over 50% in
5 days). The pharmacokinetics of platinum from Eloxatin are not affected by 5-FU, nor are the
pharmacokinetics of 5-FU affected by Eloxatin at a dosage of 85 mg/m”. Eloxatin is extensively
protein bound, but it did not mediate displacement interactions with erythromycin, salicylate,
valproate, granisetron or paclitaxel.

The applicant conducted a study to assess the effect of renal impairment on the pharmacokinetics
of Eloxatin in patients with a variety of cancers using a dose-escalation scheme and renal
impairment criteria that differed from the FDA-promulgated recommendations. Re-analysis by
FDA indicated that the AUCq.4sp, of platinum in patients with mild, moderate and severe renal
impairment increased 59, 138 and 191% respectively, compared to patients with normal renal
function. Dose reductions based on this data have been suggested, but due to uncertainty
regarding the effect of renal impairment on the different active platinum species of Eloxatin, a
clinical decision will be necessary to decide on the need to dose reductions in patients with renal
impairment.



IV. Question Based review
A. Background

Eloxatin is organoplatinum complex in which the platinum (Pt) atom is complexed with 1,2-
diaminocyclohexane (DACH) and an oxalate leaving group.
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Figure 1. Eloxatin; oxaliplatin MW 397.3

The Clinical Pharmacology of Eloxatin was extensively reviewed in NDA 21-063. Eloxatin, like
cisplatin, mediates its action by cross-linking cellular macromolecules. Upon administration,
Eloxatin undergoes hydrolysis to yield a number of Pt —containing metabolites. The
pharmacokinetics of Eloxatin are described by a three-compartment model with t;’s of 0.43,
16.8 and 391 hours. The pharmacokinetics of Eloxatin appear to be linear between 40 and 130
mg/m’. Eloxatin does not undergo cytochrome P-450 metabolism, nor does it inhibit any
cytochrome P-450 isozymes. Therefore, no cytochrome P-450 based drug-drug interactions are
anticipated. The extent of Eloxatin plasma protein binding is approximately 90 to 95 % in vivo,
and Pt accumulates in erythrocytes with repeated administration of Eloxatin, although there is no
apparent adverse reaction associated with accumulation. Eloxatin is eliminated primarily by
renal excretion. Approximately 50 % of Pt is excreted in the urine after a single dose of Eloxatin.
Age and gender had no apparent affect on the pharmacokinetics of Eloxatin.

In the original review of Eloxatin, several issues were raised by the Office of Clinical
Pharmacology and Biopharmaceutics. These were addressed in the currnet submission as
follows

e The original study indicated a small interaction between 130 mg/m’ Eloxatin and 5-FU that
raised 5-FU concentrations by 20-25%, based on a study that employed an unconventional
5-FU dosing regimen. The applicant has since deleted the 130 mg/m? Eloxatin dosing
recommendation in the product labeling, and no additional study is apparently needed.

e The effect of renal impairment on the pharmacokinetics of Eloxatin needed clarification.
The applicant included a renal impairment study in the current submission.

e The applicant employed an assay that provides the pharmacokinetics of total platinum.
Although the applicant validated an updated version of the method, total platinum is
measured. An assay with a different type of separation/detection would be necessary to
assess the pharmacokinetics of the active platinum species. Currently, this approach may
not be available.



« Eloxatin appears to undergo hydrolysis, a prolonged circulation in the patient and then renal

excretion. In the original submission, the applicant did not completely rule out other
metabolic routes. No additional data has been submitted.

In the Eloxatin-5-FU interaction study, granisetron was used prophyllactically. This finding
suggested that this anti-emetic may have contributed to the apparent drug-drug interaction

observed, although there is no apparent cytochrome P-450 basis for this interaction. This
was not studied further.

A simulation was used in the original study to support dosing instructions for 85 mg/m’
Eloxatin. The applicant submitted a pharmacokinetic study of 85 mg/m” in patients with
gastrointestinal cancer to support dosing instructions in the labeling.

B. Does renal impairment affect the pharmacokinetics of Eloxatin?

Yes. The applicant conducted a pharmacokinetic study of Eloxatin in renally-impaired patients
Thirty-seven patients with a variety of cancers and with normal to severely impaired renal
function were studied with Eloxatin doses ranging from 60 to 130 mg/m’ (see Table 1).

Table 1. Renal Function and Eloxatin Dosing

Table £.1-1 Treatment Plan
Group Creatinine Starting Dose of Oxaliplatin and
Clesrance Escalation Plan

A (pormal controls) > 60 mL/min 130 mp/m’

B (mild dysfunction) 40 to 59 mL/min 105 mg/m’
130 mg/m”

C (moderate dysfunction) 20 to 39 ml/min 80 mg/m”
105 mg/m’
130 mg/m’

D (severe dysfunction) < 20 mUmin 60 mg/m’
80 mg/m’
105 mg/m’
130 mg/m’
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Figure (7.2) 1 ~ Comparative Mean + SD Plasma Ultrafilteate (1eft hand panels) and
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Figure 2. Applicant’s Comparison ultrafiltrate and plasma concentrations of platinum in patients
with normal, mild, and moderate renal impairment.

Table 2. Applicant’s summary of Platinum pharmacokinetics in plasma
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Applicant’s Conclusions:

¢ 130 mg/m2 Eloxatin was well tolerated. :

» Prolonged treatment with Eloxatin may cause renal deterioration, as suggested by the
elevated creatinine clearance observed in two patients after the fifth cycle of therapy.

e Renal function had no effect on Cpax. '

o Ultrafiltrate AUC increased significantly with renal impairment, but there was no clinically
significant increase in toxicity.

® No dose reductions appear warranted.

FDA Analysis

There are several issues regarding the applicant’s analysis of the data that raise questions about

the results and conclusions

¢ Stratification of renal impairment severity. The applicant used a different stratification for
renal impairment than the one promulgated by the FDA (refer to the Guidance for Industry
entitled “Pharmacokinetic studies in patients with impaired renal function”).

* A mini-dose escalation approach was used instead of the approaches recommended by FDA.
The use of multiple doses of Eloxatin in these studies make interpretation more difficult.
Furthermore, the goal of these studies was to achieve dosages of 130 mg/m®, which is higher
than the labeled dose of the drug.

e The applicant used the Cockcroft-Gault formula to calculate creatinine CL (CLcr) in the
patients, but the expression for males was used in patients of either sex [(CLcr = ((140-
age)*weight)/(72*serum creatinine)]. Of the 34 patients in the database, 11 were female
patients.

In the FDA re-analysis, the following steps were implemented

e (Creatinine clearance was re-calculated for female patients according to the Cockcroft-Gault
equation (CLcr= (140-age)*weight)/(85*serum creatinine).

» Patients were re-stratified according to the FDA Guidance.

®  Cphax, AUCq.45 and AUC were normalized to dose.

Results

Table 3. Plasma Pharmacokinetics of Eloxatin During Cycle 1

Parameter Normal - Mild Impair. Moderate impair. | Severe impair.
n=06 N=6 N=11 N=5
Chnas/dose 0.0138 + 0.002 0.0145 + 0.0016 0.0172 +0.048 0.0177 + 0.0023
% of normal na +5.1% +24.6% +28.3%
AUC.43/dose 0.304 £ 0.05 0.272 £ 0.121 0.365 + 0.079 0.466 + 0.044
% of normal na -10.5% +20% +53%
AUC./dose 1.23+0.33 1.44 + 0.36 1.44 +£0.25 1.94+0.19
% of normal na +17% +17% +57.7%




Table 4. Plasma Pharmacokinetics of Eloxatin Durin

Cycle 2

Parameter Normal Mild Impair. Moderate impair. | Severe impair.
n==6 N=6 N=11 N=5§

Cmas/dose 0.0134+0.0024 | 0.0136+0.0011 0.0158 + 0.025 0.0177 + 0.0027
% of normal na +1.5% +18% +32%
AUC4s/dose 0.296 + 0.069 0.327 + 0.029 0.394 + 0.065 0.49 + 0.069
% of normal na +10% +33% +66%
AUC./dose 1.36 + 0.49 1.6+0.3] 1.72+ 04 2.05+£0.36
% of normal na +18% +27% +51%

Table 8. Plasma Ultrafiltrate Phar

macokinetics of Eloxatin During Cycle 1

Parameter Normal Mild Impair. Moderate impair. | Severe impair.
n=8§ N=6 N=11 N=4
Cmay/dose 0.0052 £ 0.0011 0.0063 + 0.002 0.0522 £ 0.0019 | 0.00633 +0.0017
% of normal na +21% 0% +22%
AUCy4p/dose | 0.0343 +£0.010 0.054 £ 0.013 0.081 +£0.022 0.099 £ 0.012
% of normal na +59% +138% +191%
AUC./dose 0.0623 £ 0.024 0.103 +£0.025 0.187 £0.072 0.25+0.03
% of normal na +65% +200% +300%

Table 6. Plasma Ultrafiltrate Phar

macokinetics of Eloxatin During Cycle 2

Parameter Normal Mild Impair. Moderate impair. { Severe impair.
n=6 N=§ N=9 N=5
Cpay/dose 0.005 £ 0.0015 0.0065 + 0.002 0.0059 +0.0012 0.006 + 0.0015
% of normal na +30% 18% +20%
AUC.4s/dose 0.038 = 0.008 0.05+0.011 0.070 + 0.019 0.105 + 0.03
% of normal na +31.5% +84% +176%
AUC./dose 0.081 + 0.035 0.145 + 0.045 0.167 + 0.042 0.202 +0.117
% of normal na +79% +106% +149%

FDA Conclusion
These data indicate a very large pharmacokinetic effect of renal impairment on Eloxatin. The
applicant reported that no clinically significant adverse events were reported although these
results were not re-stratified. Unfortunately, the study is likely too small to detect significant
changes in toxicity. In the first cycle of therapy, data on platinum in plasma ultrafiltrate was
derived from only six patients with mild renal impairment, 11 with moderate impairment, and
only four patients with severe renal impairment. Despite these small numbers, the variability in
the AUCy.43 measurements was 24, 27 and 12 %CV, respectively. This low variability indicates
that AUCq.4s 1s a reliable gauge of the effect of renal impairment on platinum exposure in the
patient. Clearly, renal impairment leads to increased platinum exposures beyond the level
normally observed in patients with healthy renal function. In these studies, two patients
experienced increased serum creatinine concentrations after five cycles of therapy that prompted
their withdrawal from Eloxatin. However, the cause of these adverse events could not be
specifically ascribed to Eloxatin because of pre-existing renal conditions in each patient.




Eloxatin will be administered in conjunction with 5-FU and leucovorin, and the safety
studies in this submission indicate that the toxicities experienced with the combination were
additive or synergistic with each other. Because the renal impairment study was conducted with
Eloxatin alone, it 1s possible that the combination of Eloxatin and 5-FU in renal impairment may
result in more severe adverse events than the combination alone, especially if the toxocoties are
dsoe-related. Further, the applicant reported that 130 mg/m’ Eloxatin may have increased 5-FU
plasma concentrations by 20 to 25% in a drug-drug interaction study. This situation may be
exacerbated in patients with renal impairment by the higher total platinum exposures experienced
by this group. In Europe and Australia, Eloxatin is approved for colorectal cancer. However,
use of Eloxatin is contraindicated in patients with severe renal impairment on both continents. In
Europe, caution is advised in treating patients with moderate renal impairment, and unspecified
dose adjustment is advised if toxicities are observed in patients.

The observed changes in the AUCq.4¢n, were for total platinum, and these data could not
be interpreted easily. ldeally, the applicant would have characterized the pharmacokinetics of
the active Pt species, so that the effect of renal impairment could be readily determined. In vitro
studies in this submission (MIV250) indicate that Eloxatin is the major component in plasma
ultrafiltrate when the drug is administered (70%,; total recovered 87%). After four hours of
incubation, the majority of the species are Eloxatin (24%), diaquo DACH platin (13%, an active
species) and a mixture of monoaquo and methionine DACH platin (12%, one active, one inactive
species, respectively). Therefore, the effects of renal impairment on total platinum may not
reflect changes in each of the active Pt species, but it seems likely that renal impairment would
have some impact each individual species of platinum. In order to maintain the AUCq4s;, of total
ultrafiltrate platinum of patients with renal impairment with a comparable AUC.4gh In patients
with normal renal function, the doses of Eloxatin could be reduced to

¢ 53.5 mg/m?2 in patients with mild renal impairment,

e 35.7 mg/m2 in patients with moderate impairment,

e 252 mg/m?2 in patients with severe renal impairment
However, given the possibility that the total platinum may not reflect changes for each species of
platinum, a clinical decision concerning the safety data and the need for dose adjustments in
patients with renal impairment should be made.

C. Are the pharmacokinetics of Eloxatin at the proposed dose adequately described?

Only partly. The shortcoming in these studies was that the active platinum species of Eloxatin
were not characterized, and total platinum reflects the pharmacokinetics of active and inactive
species of platinum. The applicant conducted a phase 1 pharmacokinetic study of Eloxatin at 85
mg/m” in combination with 5-Fluorouracil (5-FU) in nine patients with gastrointestinal
carcinoma and normal renal function. Eloxatin was administered as a 2-hour infusion once every
two weeks (q2w), and 5-FU was administered as a continuous infusion of 300 mg/m*/day for 12
weeks of a 12-week cycle.

Data from six patients was considered evaluable. Two patients completed fewer than three
cycles of therapy and one patient was dosed with 100 mg/m” of Eloxatin. The data from these
patients was omitted from the analysis.
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Figure 3. Concentration vs. time curves for Platinum in plasma, plasma ultrafiltrate and blood
cells during the first cycle of Eloxatin.

Table 4. Applicant’s Summary of Lpatinum Pharmacokinetics

Table (8.2.1) 1 - Summary of Plannum Pharmacokimetic Parameter Estimates in Plasma
Ultratiltrate, Plasma, Blood Cells and Whole Blood Following Multiple Doscs of Oxahiplatin
at 85 me/m’ 2w

Matrix C_, C.. AUC, AULC toa { a ] by | Vo CL |CL,.,
(g/ml) | (pe/mb) | (pe/mL. by {(pe/mlh) | ¢h) | (b | (b | (B} | (/) | (L)
Ultrafiltrate
Mean 0.814 0814 4.19 1.68 D434} 1681391 401 174 686
D 193 (1193 O.h47 {40 03371537341 4066 § 199 6.33 2 43
Plasma
Mean 2.03 2.2 47.2 123 04711 19.3 § 281 § NA | 0.687 NA
h 0334 0.319 hR1t 49.0 03501496 [99.6 | NA | 0.368 NA
Blood Cells *
Mean 2.64 2.7} 105 624 NA P NA FNA NS NA NA
N 3 20} 0482 17 X 159 NA | NA ENA | NA N2 NA
Biood
AMean 2.29 2.31 72.5 257 08061213 F 771 | NA | 8.270 NA
SD 0136 (148 6491 3.3 QASI SR Y IS | NA JOGTRS NA

NA: Notapplicable

Mean AUC, . C .. and C, values were determined on Cycle 3.

Mean AUC. V. Cl.and CL,_,, values were determined on Cyele 1.

Cpe- Coee AUCL AUC, . V', and CL values were determined by non-compantmental analysis.

oa Lop. and 1, were determined by compantimental analysis (Cyveles 1-3 combined).

' Platinum Jevels in blood cells denived from values in whole blood vsing a nominal hematoerit of 0.44.
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Figure 4. Applicant’s concentration vs time curves for platinum in ultrafiltrate, plasma and blood
cells
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Table 7. Applicant’s comparison of whole blood AUC 45 from cycle 1 to cycle 3

Table {8.2.2.4.2) 1 - Means (+SD) and Ratio of Geometric Means with 95% CI for AUC,  In
Whole Blood '

Patient 1D Cycle 1 Cyele 2 Cycle 3
kil 44.7 '-2 79 8
23 397 566 716
24 36.5 440 63 R
26 ’ 42.1 630 76.7
- - 127 RIS 57.1 TR
29 45.5 593 648
Mean ALIC,  (ug h'ml) 41.4 9.0 72.3
SD 241 9.44 691
Ratio of Geometric Means (95% CI)
ICvele 3vs Cyvele 1.75¢1.58.1.93)
fovele 1 vs. Cvele 0.572 {0.52. 0.63)
Cyvele 2 vs, Cyvele 2 0.R10 (0.73, 0.8}

REF: Appendix 6.2.3

Table 8. Applicant’s summary of renal Clearance of Platinum

Table (8.2.3) 1 - Summary of Platinum Renal Clearance and Percentage of the Dose Excreted
in the 0-48h interval

| Cl,, % Dose Excreted | % Dose Excreted
Paticnt (L) in 48 Hours in 24 Hours
2] 11.7 484 H &

23 6.22 282 24.0

124 5.41 399 357

26 6.06 39 4 344

7 672 244 17.6

i) S 27.2 17.8

Mean 6.86 4.6 29.1

SD 245 9.41 1.0




Total platinum does not significantly accumulate in the ultrafiltrate or the plasma with repeated
Eloxatin dosing. The applicant’s analysis suggested significant accumulation of total platinum in
the blood cells. However, the extent of accumulation determined by the applicant is unreliable
because these data were calculated using a fixed hematocrit of 0.44 (Blood cell Pt = whole blood
Pt —{plasma Pt(1-hematocrit)}/hematocrit). This approach is likely to produce erroneous results
because females typically have a lower hematocrit than males, and several of the patients
suffered anemia. Therefore, the whole blood measurements of total platinum are likely more
reflective of accumulation. These data indicate that there is a 1.75 fold accumulation of total
platinum in whole blood by the third cycle of therapy. In vitro studies have demonstrated that
erythrocytes accumulate platinum, which may potentially become a problem with prolonged use
of Eloxatin, although no adverse events were reported in this study.

The urinary excretion of total platinum was approximately 30 % within 24 hours, Wthh
is consistent with the extent of excretion previously reported for patients dosed with 130 mg/m’
Eloxatin in study PKM 2983 part 1 (approximately 37% in 24 hrs and 54% in 5 days).

The 5-FU dosing regimen differs from regimen recommended in the labeling for
Eloxatin. From the pharmacokinetic perspective, this likely not significant because it was
concluded in the previous review of Eloxatin that 5-FU did not affect the pharmacokinetics of
total platinum.

The effect of Eloxatin on the pharmacokinetics of 5-FU was not addressed in the new
study. The previous review of Eloxatin evaluated two drug- drug interaction studies conducted
by the sponsor. The first study indicated no effect of 85 mg/m Eloxatin on 5-FU
pharmacokinetics, whereas the second study of 130 mg/m suggested that 5-FU plasma
concentrations may be elevated by 20-25%. The labeling of Eloxatm has been amended since
the first submission of Eloxatin to recommend only 85 mg/m of Eloxatin in combination with
the de Gramont regimen of 5-FU/leucovorin. Therefore, the possible interaction between
Eloxatin and 5-FU at the higher dosage is not clinically relevant.

D. Were the Analytical Methods acceptable for the determination of the plasma
concentrations of Eloxatin?

Only partly. The assay used in the clinical pharmacology studies quantified only total platinum,
but not the active platinum species of Eloxatin. The applicant used Inductively Coupled Plasma
Mass Spectrometry (ICPMS) to assay platinum derived from Eloxatin. The applicant re-
validated this assay for use in plasma, plasma ultrafiltrate and urine because a new method of
was developed. These new assays were
used in the renal impairment study POP7488, and the old assays were cross-validated with the
new assays to ensure comparability of the data among studies. Overall the methods for total
platinum were well-validated. The most important drawback of these assays is that they are
specific for platinum, but not for Eloxatin or a specific metabolite of Eloxatin. Therefore, only
total platinum pharmacokinetics (active plus inactive species of platinum) can be determined. A
new methodological approach would be necessary to overcome this shortcoming. The assay was
validated from 1 to 1000 ng/m! in plasma ultrafiltrate, 100 to 10000 ng/ml in plasma and 100 to
25000 ng/ml in urine.
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V. FDA Labeling

. Applicant’s Labeling
FDA Labeling
CLINICAL PHARMACOLOGY, Human pharmacokinetics, line 52
Cmax AUCMS AUC()-inf Vss Cl
Dose (ug/mL) | (ug/mL.h) | (ug/mL.h) | (L) | (L/h)
85 mg/m’
Mean 0.814 4.19 4.68 440 17.4
SD (n=6) 0.193 0.647 1.40 199 | 6.35

Reason: We have included the number of patients that the data was derived from for
completeness.

2. Applicant’s Labeling

/

FDA Labeling

CLINICAL PHARMACOLOGY, distribution.

At the end of a 2-hour infusion of ELOXATIN, approximately 15% of the administered platinum

is present in the systemic circulation. The remaining 85% is rapidly distributed into tissues or

eliminated in the urine. __ \. .
\ In patients, plasma protein binding of

platinum is irreversible and is greater than 90%. N\ _

_ The main binding proteins are albumin and gamma-globulins.
Platinum also binds irreversibly and accumulates (approximately 2-fold) in erythrocytes.
Platinum bound to erythrocytes is not considered to be of clinical significance. No platinum
accumulation was observed in plasma ultrafiltrate following 85 mg/m’ every two weeks

~
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Reason: The applicant’s description of protein binding was confusing and incomplete without
the complete timecourse description. The absolute extent of platinum binding is of minimal
clinical significance in this instance and therefore a simple statement would be best.

3. Applicant’s Labeling

FDA Labeling
CLINICAL PHARMACOLOGY, Pharmacokinetics in special populations.

The AUC.4s1; of platinum in the plasma ultrafiltrate increased as renal function decreased. The
AUC . a3ns of platinum in patients with mild (creatinine clearance, CL, 50 to 80 ml/min),
moderate (CL,, 30 to <50 ml/min) and severe renal (CL., <30 ml/min) impairment increased 60,
140 and 190% respectively, compared to patients with normal renal function (>80 ml/min).

Reason: The passage was completely changed because FDA did not agree with the applicant’s
choice of renal impairment stratification or the use of male expression of Cockcroft-Gault
creatinine clearance calculation for all patients. FDA re-calculated creatinine clearance for
female patients, and re-stratified the renal impairment according to the FDA guidance, and these
data are now presented in the current section of the labeling.

4. Applicant’s Labeling

FDA Labeling
CLINICAL PHARMACOLOGY, Drug-Drug interactions line 98

16
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VII. Study Synopses

DOHO0234 Analytical Validation Study
— January 31, 2002

Matrix: Plasma ultrafiltrate

Matrix digestion: —

Anticoagulant: Na hep

Method: Inductively coupled plasma mass spectrometry ICP-MS -

i oecnsm b ¢ BDIC MoSIHOR e Comer Areor

et O e mx R.3 ou 25 X ) o e

Figure {6.2) 1 - Represemative ICP-MS scan of "P1, Pt and ""ir in human plasma
uhtrafiltrate containing ~ ng/mL of platinum ({LLOQ) and ~ ng/mL of indium internal

standard

Range 1 to 1000 ng/m!
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Lv. Conc. Ratio RSD %
L X2 Kare 8 Doite 1 1.00 1.14E-3 P 5.79B-1
: 195 Pt 19 g/l 2 1.00 1.C7e~1 P 4.56E-1
. Weighted 3 1.00 1,331 P 1.1)
m_ 4 2.50 2.40E-1 P 8.20%2-1
. : 5 16.00 8.77E-1 P 2. 38E-2
3 s¢.00 6.29E+0 P 4.452-1
7 10C.00 8.54E+D P 3.78g~1
B SCC.00 4.288+1 P 3.5%E-1
2 1eCC.00 £.528+1 A 3,78E-1
- 10 3600.00  B.43E+1 A 1.0%
i 11 30CC.00 g.41E«2 A 8.62E-2
1 12 - -—- .--
1 H
g ; 01) sxa sza ——
: *14 .- --- -
. 2y o
: i *1€ —— - _———
. i
¢ ®000 120300 : :i; o - o
i \'fnk.“)lw 16 . e P
.29 - - - - -
CurveFit : YeaXsb
MinConc: 0.00

Y « B8.514E-2%X +2.54%E-2
A = 1.195E+1*Y -2.954E-1

Figure (6.2) 2 - Representative calibration curve for the quantification of platinum 1n
hurmnan plasma ultrafiltrate

LOC™ ng/ml
Blanks: pools from 6 different lots of plasma.

Accuracy and precision

Nowmal M Percont Withir-run Betwcen-nm Total Porcent
amount | aaloulatad Accuracy Percent Petcent Procision
(opiml.) | amoum (@5% Cl) Precision Precwion 955N
Sne'ml} (B O (98% (1)
} 0580 -11.9 125 m 517
{-16.6.-7.19) £.90,207) £3.08. 12.4) {332 12.5)
25 239 ~3.41 2.69 2.62 3.7
{7, -1.331 110 487 {369 7 ) (2.4, 7RK}
i  Kixd o9 150 )3 2.49
{0.36. 5.031 [1.08. 2 48) {.01. 8.23) {1.80, 5.46)
1650 |0 -1.9& 123 1.4 1.80
§-1.52. 0411 (.87, 2 00 {0.43. 3.631 1134 3 85)

Dilution: up to 10000 ng/ml when diluted.



N

Nominal Concentration {ng/mL) 1000 1000 10000
E—_— 12 1:4 1:10
Dilution (200 ne/mL) (250 np/mL) (1000 ng/mL)
Caleulated
concentration
{rg/mL)
Mean 524 269 1030.
% CV 29] Ol. 0.397
M%D 4.83 53 283
Stability:
Storage: at least - —_—
Freeze thaws: from previous assay, 3 cycles were acceptable. Deemed acceptable.
Frozen:at-  —— from previous assay. Deemed acceptable
Benchtop: current study up to 24 and — hrs compared to frozen calibration curve.
Stability Assessment Concentration {ng/mL)
25 1000' 2.5 1000
Mean 254 1070 2.50 1060
24 h stability %CV 851 556 549 852
M%D 1.60 6.63 -0.133 588
Mean 258 1050 2.58 1050
48 b stability %OV 172 301! 1.72 301
M%D 328 450 328 4.50
Mesan 2.50 1030 234 086
168 h stability %OV 2.38 1.14 244 0.959
M%D 0.00 283 -6.40 -1.40
*analysed against a freshly processed calibration curve
*analysed against a calibration curve processed at the same time as the samples
- carry-over
Carry-over
determination 1000 ng/ml. 1 ng/mL 1 ngmL
Mean 988 1.03 104
%CV 4.03 7.18 7.19
M*%D -1.18 3.25 4.40

Crossvalidation

1. Oxaliplatin to commercial Pt.




Nominal Mean ) ) %0% C1
Concentration | Platinum Source Concentration Estimated Ratio for Ratio
{ng/mL) {ng/mL)
25 Platinum Standard 2.45 NC NC
Oxzliplatm 243 0.993 0.978.1.01
1000 Platinum Standard 994 NC NC
Oxsliplatin 903 1.000 0.995.1.01
NC; Parameter not calculated
2. Old ICP-MS assay to new ICP-MS assay
S1ability Assessment Concentration {ng/ml)
Nominal 301 201
Mean 307 204
e JCP-MS 2a5m2y %CV 1.60 0.693
M%D 1.83 149
Mean 297 179
— 1ICP-MS assay *%CV 0.859 0.594
M%D -141 -11.1
Conclusions:

1. Validated assay from 1 to 1000 ng/mi.
2. Cross-validated with commercial Pt, therefore, not specific for Oxaliplatin
3. Cross-validated with the old . ICP-MS assay.

Problems:

1. Still determining total PT and not drug alone (cannot distinguish between parent metabolites or Pt alone). This
may not be a resolvable issue.

2. Spiked ulrafilrate instead of spiking plasma and obtaining ultrafiltrate. May lead to underestimate of actual
concentrations if there is a loss due to a recovery problem

Otherwise, the method is well validated.

Study DOH0233 Validation of ICP-MS for Pt in Human Plasma. Volume 23
January 2002.

Matrix: Plasma

Marrix digestion: e

Anticoaguiant: Na hep-no effect on concentration

Method: Inductively coupled/pl_asma mass spectrometry ICP-MS
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Figure (6.2) ] - Representative JCP-MS scan of *p1.""Pt and *Ir in human plasma
»ntaining = ng‘mL of platinum (LLOQ)and = ng/mL of iridium internal standard.

‘Range 100 to 10000 ng/ml (100, 250, 500, 1000, 2500, 5000, 10000 ng/ml)
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§ Lv. conc. Ratio R3D %
i n/z mane 1§ Drixs I 100.00 B.3ZE-2 P 3.24B-1
198 P 190 rglal 2 106,00 7.85E-1 P 3.335-1
: Selghtes 3 106.00° 8.28E~-1 P 9.598-1
i RawlY) ¢ 256,00 1.95E+C P 7.27E-1
"E"’“} 5 50C.00 3,8684C P 3.78E-}
i € 1000.00 7.57E+0 P 3,27E~1
g 3 2500.00 1.94E+1 P 1.40B-1
: 8 £000.0D 3.%0E+1 A 2.98E-2
i 9 1.0GE+¢ 7.33E+1 A 71.17E-}
} 10 1.00Eed 7.42E41 A 7. 41E-}
3sEe0- i 11 1.DDE+% 7.16E+1 & 9.97E-1
*12 e - - .
, +13 - - -
*13 - - -
-15 ——— - ___ —
. i *16 - .- e-
! o N »17 - -— av=
i o 800000 1 Fh0s [ .18 e — e
¢ - Comiiwomy | e1s e —— -
N - 44 - o -
CurveFit : YraX+b
MinConc: 4.0D

Y » J.7U01E-3°X% +3,$31%E-2
X = I.29F8E+2°Y -4.953%+0

Figure {6.2) 2 - Representative calibration curve for the quantification of platnum in
human plasma

LOQ - ng/ml
Blanks: pools from 6 different lots of plasma.

Accuracy and precision

Nogaunal Man Percent Within-run Betweza-nm Towml Pexent
amount | lulated Accurscy Porcemt - Percent Prcision
{og'ml) | amount {95% CTi Precision Precision @5 C1
tngnl) JLvs (13 (9300 (1)
100 @53 474 2.20 2.0 ) 297
{-7.12. -2.38¢ 1.85.37Y {000, & My {2.21. 607}
253 23K ~4.87 151 28 263
i-7.18. -2 %54 {1OK, 249y (].06 S.A2) {1.X8. SR}
Jine» Lg -1 3AY 2% 415
j-6.30. .13 {2.50. 876 D10 221 {3.23, R.18%
Fons E21 -5 203 RN 364
§-%.41. -1.97) §1.4%.3 3%) ] 34 7.RS) {298 %10

Dilution: up to 10000 ng/ml when diluted.



Nominal Concentration (np/mL) 10000 49000

L 12 1:4

Dilution (5000 np/mL) (10000 np/mL)

Cakulated
concentration

{ng/mL)
Mean 5010 11000 *
%CV 488 149
M%D 0.200 10.0

Bold underlined values are outside scceptance criteria of 2 15% of nominal.

Stability:

Storage: . _—

Freeze thaws: from previous assay, 3 cycles were acceptable. Deemed acceptable.
Frozen: at - from previous assay. Deemed acceptable
Benchtop: current study up to 24 and — hrs compared to frozen calibration curve.

Stability assassment Concentration (ng/mL)
250" 10000° 0" 10000
Mean 240 10100 244 10200
24 h stability %CY 9.66 0932 5.75 0.620
M%D -413 0.717 -2.40 2.00
Mean 250 9950 243 9620
48 b stability %CV 138 216 1.42 3.01
M%D 0.133 -0.467 -2 .67 -1.88
Mean 250 9770 242 9740
168 h stability *%CV 1.56 386 1.56 394
M%D -02 2227 -333 -2.62

Anslysed agsinst s freshly processed calibration curve.
*Analysed apainst a calibration curve processed at the same time as the samples

carry-over
Carry-over
determination 10000 ng/mL 100 ng/mL 100 ng/mL
Mean 10000 107 99.2
%CV 0.520 113 191
AMY%D noso IR -0.833
CrossValidation

1. Oxaliplatin and commercial Pt



Nominal Mean ] 90% Cl
Concentration Platinum Source Concentration Estimated Ratio A
{ngimL) {np/mL) for Ratio
250 Platinum Standand 247 NC NC
Oxaliplatin 249 1.009 0.999,1.019
10000 Platinum Standard 10040 NC NC
Oxaliplatin 100458 1.000 0.994.1.007
2 old ICP-MS assay vs. new ICP-MS .
Stability Assessment Concentration {ng/ml.)
Nominal 300 7500
Mean 310 7640
T HICP-MS assay  %CV 9.25 334
M%D 339 1.71
Mean 204 7590
ICP-MS assay - %CV 134 1.35
M%D -2.00 118

Problem:

I Cannot distinguish between parent, metabolites and Pt alone.

DOHO0211 Validation of 1CP-MS for Pt in Urine. Volume 23.

January 31, 2002.

Matrix: Urine
Matrix digestion:

Anticoagulant: Na hep-no effect on concentration
Method: Inductively coupled plasma mass spectrometry ICP-MS
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Figure (5.2) | - Representative ICP-MS scan of "'Pt. Pt and *"Ir in human urine

ontaining — ag'mL of platinum (LLOQ) and ~ ug/mb of indium internal standard.

Range 100 to 25000 ng/ml (100, 250, 500, 1000, 2500, 5000, 10000 ng/ml)
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Figure (3.2} 2 - Representative calibration curve for the quantification of platinum n
human urine

LOQ ~ ng/mi
Blanks: 6 different lots of human urine.

Accuracy and precision

Nominal Maan Pervent Withi-ran Briween-nun Total Pescem
amoant calouloted Accuncy Poyerm Precision Porvent Precinen
(ol — ®LCT) 95% CT) Frecisiem (es% 1)
{ng'ml.} RN
HQ 948 -S4y 1.6% X2 ] 4.32
{-9.86. 1.421 278t (2.35.100.0) £2.90. 10.21
2in R21] R 2.0 293 357
{733 0.97) (1,37, 3.3% {145 7.68} 12 .56 7.94}
WD e .23 1.02 1.31 1.60
1-1.28, L34 10.73. 1.68) 10.58. 3.46) {120, 3.62)
2540 24300 2.8 LIS 158 A
i521.23) (DR ) 89) 1076, 3.15) £1.40. 4.3}

Dilution: up to 10000 ng/ml when diluted.

49



Nominsal Concentration {ng/ml.) 25000 100000
1:2 1:4
Dilution {12300 nefml) (25000 ng/mL.)
Caleulated
concentration -

(eg/ml)
Mean 12700 26300
%OV 242 0.667
M% 187 5.07

Stability:
Storage: at least
Freeze thaws: from previous assay. 3 cycles were acceptable. Deemed acceptable.
Frozen: at- _ from previous assay. Deemed acceptable
Benchtop: current study up to 24 and —"rs compared to frozen calibration curve.

Table (3.6) 1 - Summary of the stability of platinum at room temperature 3 human urine

——

Stability assessment Concentration {ng/mL)
250 - 25000
Mean 243 25400
24 h stability %V 1.17 0.690
M%D -2.07 1.47
Mean 235 25400
48 h stability %CV 2.02 0610
M%D -6.20 1.60

Table {3.7) | - Summary of processed sample stability data for the assay of platinum in
buman unne

Stability assessment Concentration {ng/ml)
250 25000° 250" 25000"
Mean 255 25600 251 23800
48 b stability % CY 7.8% 364 7.35 270
M%D 210 240 0.256 -4.80
Mesn 244 23000 259 25200
168 b stability %OV 1.94 257 1.92 2,69
M%D -2.50 -4.60 176 0.667

*analysed apainst a freshly processed calibration curve
*analysed against a calibration curve processed at the same time as the samples

carry-over
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Carry-over
Y 5 ,
determination 25000 ng/ml. 100 ng/mL 100 np/ml.
Mean 25100 8% 110
%WCV 1.28 333 392
M%%D 0.400 13.2 10.3
CrossValidation
2. Oxaliplatin and commercial Pt
Nominal Mean - 20% C1
Concentration Platinum Source Concentration Estimated Ratio for ‘;ﬂb
{ng/mL) {ng/mL})
280 Platinum Standard 233 NC NC
Oxaliplatin 254 1.08 (105 1.1
25000 Plarinum Standand 25400 NC NC
Oxaliplatin 25100 0.989 i0.966.1.013%

NC: parameter not cakculated

2 old ICP-MS assay vs. new JCP-MS
9

Problem:

1. No crossvalidation to the old method. Species distinction problem as described before.

SPHO050 Long term storage of Oxaliplatin in human plasma, plasma ultrafiltrate and whole
blood.

ey March 30, 2001.
Assay: validated ICP-MS
Blood: 2, 6, 11 and 22 months
Plasma: 2, 6, 11, 22 and 28 months

Plasma ultrafiltrate: 2, 6,12, 23, and 30 months

Storage: - 20°C

Table | Whole Blood

P Concentration (np.ml)
2 months 6 months 1} months 22 months
Actual Concentration a0} 7510 201 7810 20! 7510 Ag) 7510
Mean (n=6) 292 7300 304 7670 271 7540 270 7026
Cve, 5.78 2.27 1.85 2.99 7.58 383 1.65 1.25
M%D -3.12 -024 0.8} 2.02 -10.2 0.34 -10.8 -648
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Table 2 Plasma

Pt Concentration (mg'ml.) .
2 months 6 months 11 months 22 months 28 months
Actual Concentration 01 7510 | 201 7310 § 301 § FSID | 301 7310 § 301 | 7510
Memn (n=6) 260 | 7560 ) A0 | F650 | 283 | FSe) | 2R3 7374 | 286 | 7540
CVe 1.00 | 0G.61 646 | 206 | 946 ) 036 ] 639 § 263 §202 ] 1.20
M*.D -J36 4§ 037 1 048 | 185 1 -610] 066 | 607§ -1.8] |-505] 040

Table 3 Plasma Ultrafiltrate
Pt Concentration (ne/mb.}
2 months & months 11 months 23 months 30 months
Actual Concentration 3.02 | 200 3.02 | 200 3.02 200 302 2 .02 200
Mean (n=6) 137 186 3.27 190 266 § 201 ] 3.07 ] 201 289 199
CVey 585 § 230 | 647 } 226 | 431 | 073 630} 242 | 486 | 158
M%D 115 1721 § 8239 [ S144-119f 0239 J 169 ] 068 | 4201 -0558
Conclusion

1. Ptappears stable in
* Blood for 22 months
¢  Plasma for 28 months
e  Plasma ultrafiltrate for 30 months

PKM2983 Oxaliplatin plus 5-FU/LV 1n GI cancer 85 mg/m2 Vol 5.
October 6,2000.  w=——
Single agent Oxaliplatin. Previously untreated colorectal cancer: 12-24% response rate.
Single agent in previous 5-FU treatment, 10% response

Oxaliplatin plus 5-FU/LV in previously treated 25 t030% response rate.

Mechanism: Oxaliplatin forms aquated product (DACH) which then mediates reaction with cellular elements;
proteins, DNA (via cross-linking) etc.

Objectives: PK of Oxaliplatin at 85 mg/m2 in combination with 5-FU/LV over 3 cycles in gastrointestinal
carcinoma

Secondary: estimate response rate, time to progression and duration of response as well as safety/tolerability.
Study Design

Single center, open-label. Multiple dose study of oxaliplatin by intravenous infusion.

Dosage: 85 mg/m2 over a 2-hr infusion. Concurrent with 300 mg/m2 of continuous 5-FU for 24

weeks.

Formulation: lyophilized powder; 50 to 100 mg of oxaliplatin
Batch: 30 mL 96F13(DPN152) and 50 ml 96F05/1 (DPN154)
Reconstituted in water or 5% glucose for injection.



Dose: BSA (m2) x dose (mg/m2) = dose (mg)

2 hr infusion, once every 14 days.

5-FU infused over 12 weeks at 300 mg/m2

Blood samples: from contralateral side of the infusion. 0, end of infusion, 0.25,0.5,0.75, 1, 3, 6, 8, 24 and 48 hrs
post-infusion wkl and wk2. -
Urine: 0-24, 24-48.

Plasma ultrafiltrate, plasma, and whole blood. Urine.

Concentration of Pt in Whole Blood BCP

BCP = WBP-[TP(1-HCT)J/HCT

BCP-concentration in blood cells

WBP: concentration in whole blood cells

TP concentration in plasma

HCT defined as 0.44

PtMW: 195
Oxaliplatin MW: 397

Dose of platinum administered = 195/397 = 0.49
Problems

5-FU regimen differed from safety/efficacy trial. Safety efficacy trial used de Gramont regimen (bolus LV/5-FU
followed by 22 hr infusion of 5-FU)

Study. No LV, continuous 5-FU for 12 weeks.

BCP-used fixed hematocrit for all; HCT differs /patient changes with therapy.

Cl= dose/AUC
Vss=CLx MRT

Urinary elimination: CL = Ae0-48/AUC0-48

Patients

9, caucasian, 39 to 71 yrs mean 56; 2 patients had fewer than 3 cycles, therefore, apparently, no
data reported. One patient was administered 100 mg/m2 for multiple cycles. Data apparently
not reported.

Concomitant
Corticosteroids, 5-HT antagonists and antispasmodics

Results
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Table(8.2.1) 1 - Summary of Platinum Pharmacokinetic Parameter Estimates in Plasma
Ultrafilirate, Plasma, Blood Cells and Whole Blood Following Multiple Doses of Oxaliplaon
at 85 me‘'m” g2w

Matrix C. C.. AUC,, AULC taltaltaf V.| CL JCL,,.
{pg/mL) | (ug/mL) § (ue/mb. h) j (pe/mL.b}] (b) | (h) | (h) | (L) | (L/b) | (I/R)
Ultrafiltrate .
Mean 0814 D814 4.19 4.68 04341681391 | 440 ] 174 6.86
SD 0.193 0.192 D.647 1.40 DM4TL374 [ 406 19 | 635 | 248
Plasma
Mecan 203 2.12 47.2 123 047111931 281 | NA | 0687 | NA
3 0.244 0319 510 490 0.350]496 |996] NA | 6368 | NA
Blood Cells *
Mean 264 2.71 108 624 NA INA | NAJNA| NA NA
SD- 0.59) 0.482 17 8 159 NA INA[NAINA| Na NA
Blood
Mean 2.29 231 72.5 257 0806 §21.3] 771 I NA | 0276 ] NaA
SD 0.156 0.148 6.91 2. 0.583 ] 5.24 33 § NA [ 0.0755] NA

NA: Not applicable
Mean AUC, . C .. and C__ values were determined on Cycle 3.

Mean AUC, V_, CL,and CL.,_, values were determined on Cycle 1.
C...C,.. AUC_AUC . V_ and CL values were determined by non-compartmental analysis.

1. top and t,, were determined by compartmental analysis (Cydes 1-3 combined).

* Platinum levels in blood cells derived from values in whole blood using a nominal hematocrit of 0.44.
REF: Appendix 623

Figure {8.2.1) 4 - Multiple Dose Pharmacokinetics of Platinum in Ultrafiltrate Showing Lack
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of Accumulation Following a 2 h Infusion of Oxaliplatin at 85 mg/m’ q2w (n=6)
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Figure (8.2.1) 5 - Multiple Dose Pharmacokinetics of Platinum m Plasma Showing
Accumulation Following a 2 h Infusion of Oxaliplatin at 85 mg/m” g2w {n = &)
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Figure {8.2.1) 6 - Multiple Dose Pharmacokinetics of Platinum m Blood Cells Showing
Accumulation Following a 2 h Infusion of Oxaliplatin at 85 mgim® 2w (n = 6)
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Figure {8.2.2) 2 - Platimum AUC,, Accumulation Ratios in Plasma, Plasma Ulirafiltrate and
Blond Cells (Cycle3/Cyele § with 95% Confidence Intervals) Following Multiple Doses of
Oxaliplatin a1 85 mg'm’

Plasma .

IPstient ID Crele 1 Cyele 2 Cycle 3
i 141 2.18 174
b3 1.79 1.53 172
24 1.82 2.59 232
b6 141 1.69 230
D7 1.53 1.65 217
o 2.64 2.35 248
Precan C_ (ue'ml) 1.77 2.00 2.12
sD 0.466 0.433 0.319

Ratio of Ceometric Means {(95% CD
Cvele 2 vs. Cycle 1 | 1.22(0.99. 1.49)

REF: Appendix 6.2.3

Table (8.2.2.2.2) ] - Means {+SD) and Ratio of Geometric Means with 95%, C1 for AUC,

Plasma

stient 1D Cycle } Cycle 2 Cvele 3
b 39.0 523 48.0
3 211 373 3.5
P4 403 47.5 48.0
26 37.1 42.8 522
D7 339 44.0 44.4
29 478 ALl 518

Jean AUC, , (up.himl) 382 487 472
5D S8 $72 5.10

Ratio of Geometric Means {95% CD

K vele 3 vs. Cwole |

1.24(1.14. 1.3

k'ydc I vs. Cyded

0.807 (D.74. 0.88)

E)'c]t 2vs. Cvcle 3

0.969 (0.89, 1.05)

REF: Appendix 6.2.3

o 1D
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Table {8.2.2.1.1) 1 - Means {25D) and Ratio of Geometric Means with 95% Cl for C__ in
~ Ultrahltrate

Patien: 1D Cycle i Cyxle 2 Cycle 3

21 0411 1.7 0.630

23 0.757 0.30% 0.770

24 157 0.822 0.643

26 0.863 1.14 0,806

27 N/A 0.742 1.16

29 0.856 0.568 0.877 .
Mean C__ (ue'mL) 0.872 0.790 0.814

SD 0.833 0.332 - 0193
] Ratio of Geometric Means (93% CD
fCvele 2vs. Cycle | 1.039 (0.57, 1.90)

- REF: Appendix 62.3

Table {8.2.2.1.2) | - Means (+SD} and Ratio of Geometric Means with 95% CI for AUC __, in

Ultrafilirate
Patient 1D Cycle 1 Cvele 2 Cvele 3
P 1 276 4.67 3,90
23 108 .00 4.37
ﬁ S24 338 3.39
6 435 6.65 492
7 318 3.72 4.9]
D9 360 3.16 3.64
pMean AUC,, tup h'mb) 3385 4.1 4.19
5D 0.880 1.37 0.647
Ratio of Geometric Means (95% CI)
Kycle 3vs. Cyele | 1.10(0.82. 1.47}
K ycle 1 vs. Cycle 3 0.909 (0.68, 1.20)
E;‘dc 2 vs. Cv%]c 3 0.952 (07} 1.27

REF: Appendix 6.2.3
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Table (8.2.2.3.1) 1 - Means (+SD) and Ratio of Geometric Means with 95% Cl for C__ in

Blood Cells
atient 1D Cycle 1 Crcle 2 Cvele 3
21 154 2.30 349
23 223 2.19 288
24 1.40 121 223
26 1.92 2.58 260
27 123 2.10 287
20 1.15 2.4] 220
AMean C_ (up‘ml) 1.58 2.30 271 7
SD 0427 0683 0.482
Ratio of Grometric Means (03% CI)
xcle 3 vs. Cvele | l 1.74¢1.32,2.30

REF: Appendix 623

Table (8.2.2.3.2) | - Means {+SD} and Ratio of Geometric Means with 95%, CI {or AUC ,1n

Bload Cells
fPatient ID Cyele 1 Cvele 2 Cvele 3
21 521 915 120
3 50.6 815 114
>4 317 394 530
36 485 93.6 108
H 473 73.0 121
29 425 607 8LS
Mean AUC, , fughimlL) 454 75.9 105
<D 7.52 209 17.8
Ratio of Geometric Means (93% CH
KCvele 3 vs. Cycle } 231196 2.7
ICvele 1 vs. Cycle 3 0434 (03705
JCvele 2 vs. Cycle 3 0.705 (0.60, 0.8

REF: Appendix 6.2.3

Table (8.2.2.4.1) 1 - Means (x5D) and Ratio of Geometric Means with 95% Cl for C__ in
Whole Blood

Patient 1D Cyecle § Cyele 2 Cycle 3
21 143 267 245
23 ' 144 1.79 222
24 - 1.63 1.60 2.09
26 1.58 208 224
27 1.34 1.82 247
29 ].58 1.86 235
Aean C__ (ue’mb) 1.50 1.9 231
SD D115 0.360 0.148
Ratio of Geometric Means (95% CI)
ICycle 3vs. Cvcle 1| 1.54 (1.33,1.78)

REF: Appendix 62.3



Table {8.2.2.4.2) I - Means (=SD) and Ratio of Geametric Means with 953% C1 for AUC,, 1n
Whole Blood :

fPatienst ID Cycle 1 Cyele 2 Cycle 3
bi 44.7 72.2 79.8
K] 197 56.6 71.6
o 6.5 44.0 &3.8

'§6 42.1 650 76.7
o7 9.8 571 783
ho 455 593 648

fean AUC, , (b himby 414 %90 7.8 .
D 1.41 9.44 6.91
Ratio of Ceometric Means {(93% CI)
vole 3 vs, Cwvele } 1.75(1.58, 198
Kvele 1 vs. Cvele 3 0.572 (0.82, 0.63)
- Kvcle 245 Cvele 3 0.81010.73. 0.89)

REF: Appendix 62.3

Table (8.2.3) 1 - Summary of Platinum Renal Clearance and Percentage of the Dose Excreted
in the 0-4&h interval

CL,. . % Dose Excreted | % Dose Excreted
stient {L/h) in 48 Hours in 24 Hours
P21 1.7 48.4 44.8
23 522 28.2 240
£4 541 399 357
N3 6.06 9.4 344
7 672 24.4 17.6
0O S.04 27.2 17.8
Mean 6.86 346 291
| T1) 245 9.41 11.0

REF: Appendices 6.2.2.5 and 6.22

Efficacy:

1 CR; not verified
1 PR

2PD

AE

Pat 22: cerebrovascular episode 17 days post; not drug-related

Pat 25: severe anemia and hyponatremia; 24 days post dose; not relatred to drug; died

Pat 27: skin disorder 12 mg dexamathasone; grade 3 infection 118 days post dose. 4 gm
ampicillin

Conclusions:

1. No accumulation in ultrafiltrate; slight accumulation in plasma; modest accumulation in

whole blood.
2. Renal clearance was about 40% of total Clearance
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3. 24-48 % of dose excreted in the urine.

Problems

1. BCP calaculations are questionable due to vanations in hematocrit; may have large RBC

accumulation.

2. How do PK compare to Oxaliplatin alone?? Oxaliplatin plus De Gramont reglmen?

POP7488 Oxaliplatin in patients with impaired renal function. Vol 15

12/6/99 to 6/27/01
NCI-CTEP Chris Takimoto

EU: dosages of 85 mg/m2 q2wks or 130 mg/m2 q3wks.

Study dosage: 130 mg/m?2

4 groups, based on renal function

Group A: 12 patients normal renal function

Groups B, C, D, started at different doses and were escalated
A. Normal > 60 ml/min dose: 130 mg/m2

B mild 40 to 59 ml/min dose: 105 to 130 mg/m2

C Moderate 20-39 ml/min dose: 80 to 105 to 130 mg/m2

D severe < 20 ml/min dose: 60 to 80 to 105 to 130 mg/m2

DLT 2 grade 3 non-hematological or hematological toxicity

Table .1-1 Treatment Plan
Group Creatinine Starting Dose of Oxaliplatin and
Clesrance Escalation Plan

A {normal controls) > 60 ;ml/min 130 mg/m
B {mild dyshunction) 40 to 5P mL/min 103 mglm
130 mglm

C (moderate dysfunction) 20 10 38 ml/min 80 mg/m”
105 mglm

130 mng

D (severe dysfunction) < 20 mL/min 60 mglm
' 80 mg/m

105 mg/m

130 ng!m

Cockcroft-Gault
CLcr (ml/min) = [(140-Age in yrs) x weight in kg]/72 x serum Cr in mg/ml

THIS IS FOR MALES!
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Patients: 37 patients enrolled. Groups a-C were fulfilled, group D had only 1 patient.

Table 7.1-1 Patient Enrollment by Treatinent Group and Dose Cobort
Group A Group B okild Gronp C Group D
Growp mormsl dystunction moderaie dysfunction severe
Q1 > 68 42 - 3% mLimin 28 - 3 ml)min < 20 mL/min
ml/min
Starting 130 105 . 130 80 105 1301 60 s
dose of mgm? | mg/e’ | mgm’ mg/m’ | mg/m’ | mg/m mg/m’
oxaliplatin
Number of 12 3 7 3 3 8 1
paticnts
Tabie 821 Patient Demographics by Saady Grosp snd Tre: % Cobort” .
Charscteritic Growp A Group B Gremp C ! GrowpD Talal
worewd mild dysfunction modernte dysfunction aevere
controls dysfunction
[¥7¢] > &2 - S mimia 20— 39 mlimia < 28 mlmis
mL/mie
[ Starving dowe of Mmgm’ | IBmpm | 10mgm | Kmgm | WSmgm | 13 mgm | 6D mpm
oy Vapiag
[ Nimior of patsents [H] 3 7 3 3 3 1 37
Mcdian Age % 73 70 63 [+ ] [+ B
| trmgr) -1 ¢4 (e r B s B o K > ST 17 25 S . F i) B 1331 -86)
Grender
{Numbes and )
Mak: 5 (57%) 1(u%) $(2%) ) (3I%) 2 (67%) S(83%) 1000%) | 23(62%)
Feenale 4{13%) 2{67%) 2029%) 2(67%) 1 {33%) 3037%) 12 (38%)
Wicas weigh: (kg) 785:293 | 6191259 | B 118 | 3KIB0 941173 (9042 1RD 0.5 k(Y )
STD (ramge) (39-165) | ¢0-90) | (56~97) | w-68)  (50-X5 | (5:-114) (40 - 165)
Etknicity
{(Number and %)
White 10 (%) 2(67%) 3(43%) 1(3I%) 2(67%) 7(88%) 1000%) | 26070%)
Black 20 L} 207 2(67%) 0 ] 0 6 (16%)
Hispanic [} 0 0 [4 0 102%) [} 10%)
Asisn o 1033%) 4 0 o 0 0 1 (%)
Pacific Islaader ] 0 0 0 133%) ] [ ] Y (3%)
Upknown [} 0 2029%) 0 o 0 0 205%)
ereated

Plasma, ultrafiltrate and urine samples.

Sample collection: 0, 2, 2,25, 2,5, 2,75, 3, 5, 8, 24, and 48, 1 wk, 2 wks and 3 wks,
In cycles 1 and 2.

Urine collected from 0-24 and 24-48 hrs

Clr= AmtPtYAUC0-48 '

AmtPt is the total amount of Pt excreted in urine from 0-48 hrs
AUCO0-48 is plasma ultrafiltrate over 0-48 hrs
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Table {7.33 1 - Sununany of Mest: Model Duerived Hall Lives of Platinun o Plasma.
Ulsrafilrate

Rowal sratw BN Y 112B. i (1108 3 ")

D) (81 1581

daemal 8.203 138 3
{29} B0 [£ 4] (2fa3)
Maid 0187 D4 m
_4_:_-%» F1eA k) [:A 1] {313
Afderane (%1 .9 L3R
{a<?} $0.0431 (12.3) {373y
Seven azn 081 86
{n £ AN ANA} NAY

NA Not upplacable

Table {7.3) 2 - Summary of Mean Non-Compartmental Pharmacokinetic Poranseioss of Platinum in Plasma-Ulvafilisate

Ad0J 3191SS0d 1539

Crede Remsl dalus Des N of Swbgject Y
m‘s [ 38
[ Normal 130 13 @3
13467
Dt gt 3 3zt
234
138 * p233
524
Lbderai & 1 B 7
DA AN AL
(3 2 151 192
i3 Y !'g idl 81313
[ 5 Bt 30} 337
i3 08 3 {479
Scsv e L i e P> 183
INA; FNAY TNAY
2 Ninrial 50 ] B3 VT 4 id
{1 e ivans
[ **} LEN 2 Y SHK
FE A Y] {337 £124¢
[ER) 5 e 153
[k T [haris] [$132]
Mnioar 33 3 & X6 27 87
£2U8381 i3 53
1us H ¥ T8 21 3
N () iHAL £3443
13 % 18§ ) 27
i X7 Y37 FEnks
Severe [ ] [ X P
18] [e AL

NA = ot appbicabh:
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Moderately Renal Impaired Patens

Tate (2.4} 1 - Swnmary of Mean Model Derived Half Lives of Plainum in Plasma
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Figwre (7.3} 1 - Relatwonships Between Oxaliplatin Dose and Planma Uleafilirge (efs hand pancls)
o Plaans (rphd hond panels) Platiosn Co (upper paneds) or AUC, 5 (Jower panels) Valoes m
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Table (7.4) 2 - Summary of Moan Noo-Comparimentsl Phenwacoknetic Pemsineters of Platinam in Phsma

Cyvh Kool Siston Dess No ef AL, AlT Va 1
Samr ") Sebieity [{C LN ) Ut 1 hont ) 1.2 1))
T eoeraal 1% ta 2 ETH DY w43
(R T3 i @ 25 %34
Bl B3 3 27 EX) 233N
i3 2y 6 H31 T
13 & 17 3 24
12353
Modras L 3] 2 LI
[regi]
{5 2 54
PR ]
13 E sbd .
353333 139 o 15 885N
Severr X i (35 x4 3
[ RS] MAS
2 Dol 1N ] B nE
© 4E8s 1195
LEAN] oS 2 254 o34
10 3R RI%)
[E'Y * 326
Mandernic (R 3 240
RISOLTS]
1 i FETE
L 3
(R
Saen & i A
SHA
NA= oot applcable
WXL o
-
H [
g -
o]
g
-4
5

y» 647 x4 TR
=683

Figine 17,53 1 - Relationghap Between Ulirafiltrate Plataum Cleacanoe and CeCL

Conclusions:

1. renal function: no effect on Cmax or alpha or gamma t1/2 for ultrafiltratesignificant decrease
in ultrafiltrae Pt Cl, and significant increase in bt1/2 and AUC with renal impairment

2. no increase in toxicity.

Upt CL was correl;ated with Cler

4. 40 % renal excretionin normals, 20% in moderate.proptotional to dose.

W
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5. No reduction warranted. With mild/moderate impairment.

APPEARS THIS WAY
ON ORIGINAL
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